Ultraviolet B irradiation induces epidermal regeneration with rapidly cycling cells.
The left flank of hairless mouse skin was irradiated with a minimal erythema dose of ultraviolet B (UVB) light at 297 nm (25 mJcm-2), while the right flank served as untreated control. The alterations in epidermal growth kinetics induced by this UVB dose were studied with the percentage of labelled mitoses (PLM) technique during the period of increased proliferation. Thirty hours after irradiation, when a large cohort of cells appears in S phase, each animal was injected intra-peritoneally with 50 microCi tritiated thymidine [( 3H]-TdR). The number of labelled basal and suprabasal cells, as well as their localization in epidermis were registered in histological sections at short intervals up to 48 h after the [3H]-TdR pulse. Labelled mitoses were also counted in the same specimens. The results showed a four-fold increase of the high initial number of labelled cells in UVB-exposed epidermis within 18 h of the pulse injection, and a six-fold increase after 36 h. In control epidermis, where the starting value of the labelling index was much lower, there was only a three to four-fold increase in the number of labelled cells during the period studied. The PLM and the labelling index data were consistent with an average cell cycle time of approximately 10-12 h for UVB-exposed cells, in contrast to about 30 h for the fastest cycling population in control epidermis. The PLM curve also indicated a prolonged S phase duration in UVB-exposed epidermis compared with controls. In addition, labelled cells were seen in the suprabasal layer as early as 6 h after the [3H]-TdR injection and within 36 h labelled cells had reached the outermost layer of nucleated cells, indicating a reduced transit time through epidermis. The present study shows that a minimal erythema dose of UVB light at 297 nm induced a period of increased transit time through the S phase, combined with rapid cell proliferation, leading to an overall shortening of the epidermal cell cycle time. The cohort of cells labelled with [3H]-TdR 30 h after irradiation seemed to proceed as a wave of partially synchronized cells through the cell cycle for more than two rounds, which is comparable with the cell kinetic perturbations observed in regenerating mouse epidermis.